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ABSTRACT 
A prototype pressure-swirl injector was designed to suit an arbitrary two-
stroke, gasoline direct injection engine requirement. A commercial computational 
fluid dynamics software FLUENT was used as a tool to analyze the performance of 
the conceptual design. A prototype injector was fabricated once the conceptual 
design met the requirements. The fabricated prototype injector was then subjected to 
a series of specification tests such as leak test, static flow rate test and discharge 
coefficient test. A dedicated test rig was set up to evaluate the performance of the 
prototype injector. The spray images at specified time frame were illuminated by 
Nd:Y AG laser sheet and captured using a high-speed digital camera. The stored 
images were analyzed to give data of spray angle, and droplet Sauter mean diameter 
at fuel-air pressure differential ranging from 1.0 to 5.0 MPa, with a step size of 1.0 
MPa. From the tests, the prototype injector static flow rate, half spray cone angle 
and the droplet Sauter mean diameter at fuel injection pressure of 5.0 MPa was found 
to comply with the outlined requirements, which are approximately 475 cc/min, 32° 
and 19 11m respectively. Finally, the experimental data was compared with the 
calculated data. It was found that the measured data of static flow rate, discharge 
coefficient, and droplet Sauter mean diameter were higher than the computed data at 
fuel-air pressure differential between 1.0 and 3.0 MPa. In contrast, the calculated 
initial spray angle was overestimated by 3% at all tested fuel-air pressure 
differentials. 
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ABSTRAK 
Sebuah prototaip penyuntik tekanan-pusaran telah direkacipta untuk mencpati 
kepcrluan sebuah enjin petrol dua lejang suntikan terus. Scbuah pcrisian komcrsial 
pengkomputeran mekanik bendalir FLUENT telah digunakan scbagai alat untuk 
menganalisa prestasi rekabentuk konsep tersebut. Scbuah prototaip telah difabrikasi 
bilamana rekabentuk konsep tersebut memcnuhi kesemua kchendak yang telah 
digariskan. Prototaip berkenaan kemudiannya melalui beberapa ujian spcsifikasi 
sepcrti ujian kebocoran, ujian kadar aliran statik dan ujian pckali semburan. Sebuah 
radas ujikaji khusus telah dibina untuk menilai prestasi prototaip tcrsebut. Imcj 
semburan yang disinari dengan helaian laser Nd:Y AG pada ketika tertcntu telah 
dirakam menggunakan kamera digital berkelajuan tinggi. Imej tersebut telah 
dianalisa untuk mendapatkan data sudut semburan dan purata diameter Sauter titisan 
pada beza tckanan bahanapi-udara dari 1.0 hingga 5.0 MPa dcngan kenaikan 1.0 
MPa. Daripada ujian-ujian tersebut, prototaip tersebut telah mcnepati kehendak yang 
telah digariskan iaitu kadar aliran statik sebanyak 475 cc/min, scparuh sudut 
semburan bersaiz 32° dan purata diameter Sauter titisan bersaiz 19 flm. Akhir sekali, 
data eksperimen berkenaan telah dibandingkan dengan data pengiraan yang telah 
dibuat terdahulu. Didapati bahawa data cksperimen untuk kadar aliran statik, pckali 
semburan, dan purata diameter Sauter adalah lebih tinggi daripada hasil pengiraan 
pada beza tekanan bahanapi-udara diantara 1.0 hingga 3.0 MPa. Sebaliknya, data 
pengiraan sudut semburan melebihi jangkaan sebanyak 3% pad a kesemua beza 
tekanan bahanapi-udara yang diuji. 
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